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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a radial run-out of a 
vulcanized tire by partially radially advancing or retracting an 
outer periphery of a former for forming a main portion for 
forming a main portion of a raw tire based on a measured result 
of the run-out. 

SOLUTION: A raw tread 3 is laminated on an outer periphery 2a 
of a main portion 2 of the raw tire to form a raw cover 4, and 
the cover 4 is further vulcanized in a mold to manufacture the 
tire. The tread 3 is formed, for example, by integrating a belt 
reinforcing layer 3b containing a belt layer or the like, a tread 
rubber 3a or the like in advance. A radial run-out(RRO) of a 
radial longitudinal deflection of such a main portion 2, a raw 
cover 4 or a vulcanized tire is measured by, for example, a non- 
contact type sensor or the like. Then, an outer periphery of the 
former for forming the main portion is partly radially advanced 
or retracted based on a measured result of the RRO of the 
vulcanized tire to reduce the RRO of the vulcanized tire. 
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* NOTICES * 

«JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Ciaim(s)] 

[Claim 1] While a vulcanization tire is formed by vulcanizing raw covering which has the raw tread section 
of the shape of a ring allotted to a toroidal raw tire principal piece and its periphery The radial runout of a 
raw tire principal piece, raw covering, or a vulcanization tire is measured. The manufacture approach of the 
tire characterized by making the peripheral face of the former for principal piece formation which forms a 
raw tire principal piece move to radial partially based on the measurement result of this radial runout, and 
reducing the radial runout of a vulcanization tire. 

[Claim 2] While forming the criteria peripheral face which makes a perfect circle by said former's having 
two or more segments which are allotted together with a hoop direction and can move to radial, and carrying 
out radial distance of the peripheral face of this segment ready 1 The manufacture approach of the tire 
according to claim 1 characterized by making it deform into the correction peripheral face which the 
segment corresponding to the crevice of a radial runout was made to project outside said criteria peripheral 
face, and dented the segment corresponding to the heights of a radial runout inside said criteria peripheral 
face. 

[Claim 3] It is a former for the raw tire principal piece formation for forming the toroidal raw tire principal 
piece matched for a periphery with the ring-like raw tread section. While forming the criteria peripheral face 
which makes a perfect circle by having two or more segments which are allotted together with a hoop 
direction and can move to radial, and carrying out radial distance of the peripheral face of this segment 
ready 1 The former for raw tire principal piece formation characterized by making alignment of the 
peripheral face of said segment freer on the radial inside and the outside than said criteria peripheral face. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[000 i] 

[Field of the Invention] This invention relates to the manufacture approach of the tire which can reduce a 

radial runout, and the former for raw tire principal piece formation. 

[0002] 

[Description of the Prior Art] In case a tire, for example, the typical radial-ply tire containing air, is 
manufactured, band-like carcass ply is first twisted around a cross-section perfect circle-like former, the 
joint (overlap joint) of the both ends of the hoop direction is piled up and carried out to radial, and cylinder- 
like carcass ply is formed. Moreover, a respectively annular bead core is extrapolated in the both ends of the 
shaft orientations of cylinder-like carcass ply, and said both ends of carcass ply are wound up. Furthermore 
on this carcass ply, sidewall rubber etc. is stuck. 

[0003] After an appropriate time, in shaft-orientations spacing of the bead core of a pair, carcass ply is made 
to transform in the shape of toroidal one with slight straitness, and a raw tire principal piece is formed. The 
ring-like raw tread section is allotted to that periphery, this toroidal raw tire principal piece serves as raw 
covering, this is vulcanized with metal mold, and a tire is manufactured. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, although the joint of each of above mentioned 
carcass plies, sidewall rubber, etc. is carried out in the both ends of a hoop direction on a former, this joint 
part tends to become the cause which enlarges the radial runout (it may only be hereafter called "RRO" for 
short) whose thickness is a large next door and the radial vertical deflection of a tire from other parts. 
[0005] When RRO was large, the roundness of a tire is spoiled and a tire is rotated, it becomes the cause 
which the unusual force of a radial force variation produces. Although distributing a tire hoop direction and 
arranging the above-mentioned joint section is also proposed in order to solve such a trouble, still sufficient 
effectiveness is not acquired. 

[0006] According to the result of various experiments of artificers, it turned out that there is correlation with 
fixed RRO of the already vulcanized tire and RRO of raw covering which allotted said raw tire principal 
piece or this before vulcanization shaping the raw tread section. Especially about RRO of a raw tire 
principal piece thru/or raw covering, it became clear that RRO alike very well was presented with the tire 
which it is the main causes that the code pass of carcass ply differs variously, and was fabricated using the 
same former. Artificers investigated RRO(s), such as this raw tire principal piece, beforehand, if said code 
pass is positively changed so that this RRO may become small, RRO can be made small, and they trace that 
it is possible to obtain a tire with high roundness, and came to complete this invention. 
[0007] As mentioned above, this invention aims at offering the manufacture approach of the tire which can 
reduce RRO of a vulcanization tire, and the former for raw tire principal piece formation. 
[0008] 

[Means for Solving the Problem] When invention according to claim 1 vulcanizes raw covering which has 
the raw tread section of the shape of a ring allotted to a toroidal raw tire principal piece and its periphery, 
while a vulcanization tire is formed among this inventions The radial runout of a raw tire principal piece, 
raw covering, or a vulcanization tire is measured. It is the manufacture approach of the tire characterized by 
making the peripheral face of the former for principal piece formation which forms a raw tire principal piece 
move to radial partially based on the measurement result of this radial runout, and reducing the radial runout 
of a vulcanization tire. 

[0009] Invention according to claim 2 moreover, said former While forming the criteria peripheral face 
which makes a perfect circle by having two or more segments which are allotted together with a hoop 
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direction and can move to radial, and carrying out radial distance of the peripheral face of this segment 
ready 1 The segment corresponding to the crevice of a radial runout is made to project outside said criteria 
peripheral face. And it is the manufacture approach of the tire according to claim 1 characterized by making 
the segment corresponding to the heights of a radial runout deform into the correction peripheral face dented 
inside said criteria peripheral face. 

[0010] Moreover, invention according to claim 3 is a former for the raw tire principal piece formation for 
forming the toroidal raw tire principal piece matched for a periphery with the ring-like raw tread section. 
While forming the criteria peripheral face which makes a perfect circle by having two or more segments 
which are allotted together with a hoop direction and can move to radial, and carrying out radial distance of 
the peripheral face of this segment ready 1 It is characterized by making alignment of the peripheral face of 
said segment freer on the radial inside and the outside than said criteria peripheral face. 
[0011] 

[Embodiment of the Invention] One gestalt of operation of this invention is explained based on a drawing 
below. As shown in drawing 1 , the vulcanization tire T (shown in drawing 2 ) is formed by vulcanizing the 
raw covering 4 which has the raw tread section 3 of the shape of a ring allotted to the toroidal raw tire 
principal piece 2 and its periphery. These raw coverings 4 and the vulcanization tire T carry out sequential 
continuation, and are manufactured. 

[0012] Said raw tire principal piece 2 is formed of the former F for tire principal piece formation. In this 
example, said former F has two or more segment S~ which is allotted together with a hoop direction and can 
move to radial so that it may ****** to drawin g 3 . In this example, although Segment S uses eight piece 
which has the peripheral face of equal periphery length mutually, the number of partitions etc. can be 
changed suitably and can also change periphery length suitably. In addition, in this example, what both set 
up equally die-length L (shown in drawing 6 R> 6) of the shaft orientations of Segment S is illustrated. 
[0013] Said each segment S is supported by being extended to a radial through the segment attitude means 
10 from the pivot 9 located in a core by this example. As for this segment attitude means 10, proper things, 
such as combination, such as for example, a hydrostatic pressure cylinder thru/or this, and a link mechanism, 
are used. And Former F can form the criteria peripheral face 5 which makes a perfect circle with the 
segment attitude means 10 by carrying out radial distance Rd from the core of a pivot 9 to the peripheral 
face 6 of each segment S ready 1 . 

[0014] Moreover, the former F of this operation gestalt can form irregularity in the peripheral face by 
changing said radial distance to the peripheral face 6 of Segment S, as shown in drawin g 4 R> 4. Rather than 
said criteria peripheral face 5, the peripheral face 6 of said segment S is located in the radial inside (segment 
SI reference) and a radial outside (segment S2 reference), and, more specifically, it deals in it. Moreover, by 
adjusting the amount of strokes of said segment attitude means 10 etc., said each segment S is allotted free 
[ alignment ] in said each location. In addition, each segment S is equipped with the inclined plane C of the 
sense which separates from the segment which the edge of a hoop direction adjoined so that it may not 
attach mutually at the time of an attitude. 

[0015] Next, how to fabricate the raw tire principal piece 2 using such a former F is explained. By this 
example, the peripheral face of Former F is first set as the criteria peripheral face 5 ( drawing 3 ) used as a 
perfect circle. And in this example, as shown in drawin g 5 , the inner liner 12 of air nontransparent nature is 
first twisted on the criteria peripheral face 5 of this former F, and the carcass ply 13 is twisted on it. 
[0016] The carcass ply 13 covers with thin topping rubber both sides of the coding sequence object arranged 
in parallel, and is formed, the code of said ply is twisted on the peripheral face of said former F so that it 
may become whenever [ shaft-orientations / of Former F /, parallel, or corniculus ], and cylinder-like carcass 
ply is formed. 

[0017] Next, as shown in drawin g 6 , the annular bead core 15 combined with bead APEC SUGOMU 16 is 
extrapolated to the both ends of the shaft orientations of the carcass ply 13, and the both ends of the carcass 
ply 1 3 are wound up. At this time, the code pass of the carcass ply 1 3 serves as die length which met the 
segment S from one bead core 1 5 to the bead core 1 5 of another side. 

[0018] By looping around sidewall rubber 14 after an appropriate time, 1st covering is fabricated (1st 
shaping), the diameter of a former is reduced, and this covering is taken out. In addition, as shown in 
drawing J> , the joint of the both ends of each hoop direction of said inner liner 12, the carcass ply 13, and 
sidewall rubber 14 is carried out to radial in piles. In addition, in this example, each of these joint locations 
12j, 1 3j, and 14j etc. turn into a specific location on a former beforehand, and in this case, it twists and they 
are carried out so that it may become a segment SP [ SP1 SP2, and ] 3 top, respectively. 
[0019] Next, by carrying out expansion deformation, the toroidal raw tire principal piece 2 as shown in 
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drawing 1 is formed, making the clamp ring of 2nd making machine which is not illustrated equip with a toe 
of bead (lock), and reducing spacing of the shaft orientations of the bead core 15 of said pair of 1st covering. 

[0020] Next, by sticking the raw tread section 3 on periphery section 2a of this raw tire principal piece 2, 
said raw covering 4 is fabricated (2nd shaping), and Tire T is manufactured by vulcanizing this within metal 
moid further. In addition, the raw tread section 3 shows what unifies beforehand belt reinforcement layer 3b 
containing a belt layer etc., tread rubber 3a, etc., and is formed. Moreover, the raw tread section 3 considers 
as the shape of a ring beforehand, and may be made to be combined with expansion of 1st covering. 
[0021] And said such raw tire principal piece 2, the raw covering 4, or the radial runout of the vulcanization 
tire T is measured by a non-contact-type [ for example, ] sensor etc. This example shows the wave which 
measured RRO of a vulcanization tire to drawin g 7 . An axis of ordinate is RRO (the tire radial amount of 
deflections), - value shows that concave and + value serve as a convex the tire radial the tire radial, and an 
axis of abscissa is a phase (0-360 degrees) from a criteria location. 

[0022] Next, with this operation gestalt, based on the measurement result of RRO of this vulcanization tire, 
the peripheral face of the former F for said principal piece formation is made to move to radial partially, and 
it is setting to reduce RRO of a vulcanization tire to one of the descriptions. 

[0023] An example of RRO of the former which made the peripheral face move to radial partially as 
mentioned above with the measurement result of RRO of said vulcanization tire is shown in drawin g 8 . In 
drawing, when a former makes the criteria peripheral face 5, RRO is set to 0. Moreover, the phase has 
agreed with the phase from the location made into criteria with said vulcanization tire. For example, by 
carrying out vulcanization shaping of the specific location of the hoop direction of the raw covering 4 
according to the specific location of vulcanization metal mold etc., the location of the arbitration of the hoop 
direction of the vulcanization tire T can know whether the segment S of a former F throat was supported. 
[0024] In this example, what deformed into the correction peripheral face which some segments S 
corresponding to the crevice A of RRO of said tire of Former F were made to project outside said criteria 
peripheral face 5 as a means which reduces RRO of a vulcanization tire, and dented some segments S 
corresponding to said heights B of RRO inside said criteria peripheral face 5 is illustrated. 
[0025] Thus, if the following raw tire principal piece 2 is formed by using the former F for raw tire principal 
piece formation as the above correction peripheral faces, in the location which made the peripheral face of 
Segment S project outside said criteria peripheral face 5, code pass will become long by the protrusion. It 
follows, for example, this part of the raw tire principal piece 2 is made into a convex the tire radial as 
compared with the part of the criteria peripheral face 5, and it can prevent that RRO serves as concave. 
[0026] Similarly, in the location which dented the peripheral face of the segment S of Former F inside said 
criteria peripheral face 5, code pass becomes short by the depression. Therefore, it can prevent that the part 
of the raw tire principal piece 2 corresponding to this segment S becomes tire radial with concave as 
compared with the part of the criteria peripheral face 5, and RRO serves as a convex. 

[0027] Thus, with this operation gestalt, RRO of the raw tire principal piece 2 and the raw covering 4 which 
were already fabricated, or the vulcanization tire T is measured, it becomes possible to reduce gradually 
RRO of the tire manufactured continuously, since it uses as a feedback element which reduces RRO of the 
raw tire principal piece fabricated next in this data, RRO is further reduced by repeating such feedback, and 
a tire with high roundness is obtained. The procedure of such processing is shown in drawing 1010 . 
[0028] Moreover, when Tire T was manufactured using the former F used as the above-mentioned 
correction peripheral face, as shown in drawin g 9 R> 9, as for the RRO, it turned out that it is decreasing 
sharply. 

[0029] In addition, as for the amount of protrusions from the criteria peripheral face 5 of said former F, and 
the amount of depressions, it is desirable to perform that amount in about **2.0mm, for example, and it 
cannot be overemphasized that this amount of protrusions, the amount of depressions, etc. can be variously 
set up for every segment. 

[0030] As mentioned above, although one operation gestalt of this invention was explained in full detail, 
when said 1st shaping and 2nd shaping are being performed in parallel, about every* one of the raw tire 
principal piece 2 obtained with 1 st shaping thru/or 2nd shaping, or the raw covering 4, RRO may be 
measured and irregularity of the peripheral face of Former F may be carried out in 1st shaping each time. In 
this case, since correction feedback of RRO is reflected at an early stage, it is desirable. 
[003 1] Moreover, the average of RRO may be taken in the unit of a manufacture lot, you may make it 
reflected by the lot unit which manufactures this next, and these approaches can be set to arbitration. 
Moreover, in this example, in order to feed back, although thing instantiation was carried out, effectiveness 
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with the same said of the thing which measured RRO of the vulcanization tire T and for which RRO of the 

raw tire principal piece 2 or the raw covering 4 is measured is acquired. 

[0032] 

[Example] In manufacturing the radial -ply tire containing air of 275 / 70R16, tire size applied this invention. 
First, a raw tire principal piece and raw covering were fabricated using the former of the criteria peripheral 
face of a perfect circle, and the vulcanization tire (example of a comparison) was made as an experiment. 
Although the wave of drawing 1 was acquired and RRO of an overalls value was 0.93mm when RRO of this 
vulcanization tire was measured, when a raw tire principal piece and raw covering were fabricated as a 
correction peripheral face which showed the peripheral face of a former to drawin g 8 and the vulcanization 
tire (example) was made as an experiment, the wave of RRO came to be shown in drawing 9 , and it has 
checked that the overalls value was reduced by even 0.37mm. 
[0033] 

[Effect of the Invention] As mentioned above, in invention according to claim 1 or 2, RRO of a 
vulcanization tire is reducible. Moreover, in a former according to claim 3, RRO(s), such as a raw tire 
principal piece, can be corrected and it is useful to reducing RRO of a vulcanization tire. 

[Translation done.] 
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*&75flPj&c£i± U RRO^Mi^-5CD^fi*jl:L^^o 
[0 02 6] EISCC, :7*-vF<D^^> hSCD^f/^ 30 

0-fe^y>hSCc^r^^^>ri-^gP2cr)SI^«, & 
tttt MB 5 <E>gp#&c J± Lt^-f +*S*rti«:pa t # 0 , 
R R Ort*a £ & *©*|»jt 0 5 -5. 
[0 02 7] c©j:^(c^i^tli, ttecsBBSti 

tctb. &ffior:W£2nzzj*<oRRo&i&*(c&o 40 

& *) iM? hi C i(C J: 0 3 efCR R 0*4£C 6tiJ[RS 

1 occjn^n^o 

[0 02 8] £/c, JiSecD^iE^^®iU/c7*— 7F 

[0 02 9] ^*JMfB7^--7F0DS^^®5^^O 
^toS, DOCSIS, m«(DM±2. 0im*I|£<Di5 

bws©*w*k, *tcc<ommm, so 
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[0030] «J: % *«^C!>-^CO||ft^SS*coc>-C^ 
a*b/c0*. li»Blst6B&. 2ndJ£7fc£ft*f UTf7oTt> 
SJ:9«Ctite. 1 stJ^fcl>L2n^B^£h/c*££ 
-Y^SB2X«fife^>'<-4^1^^tcotiTRRO^r 

B«rHad«r'6A^. C<9*&KteRRO<DteIE:7 * 

[003 1 ] £/ctSitn* h©#{4TRROcW*S3{ii^r 

hVt^^r^/c«>CC^^^i-TC[>RRO?:iiiJ3EU 
tc^<omynOtci>^ £*41r£&2ttt>t*£*'<--4<Z> 
R R O * ©35£r £ C i r ^CO^I &» *> tl 2> . 
[0 0 3 2] 

[Xttffll] 275/70R16©^« 

KfELfc. COOTK^^^©RRO^Sil5£L//c<bC5, 
■ ^-^-^--^KificoRRO^O. 
9 3rmj-C^>^/t^ % 7 * — ^OO^/^g^ig 8 tC^ t^fc^ 

<**£#J> £i*f^l,/c±C£RROO&^tt:0 9 
[0033] 

swm*, M^^t^RRO^SC^Cim*. 
£/cf8#^3gB*&CD:7*~^rtt> £*^i^a5fr<i:<D 
RRO*4kjEr*C£*i-Cfr» Mjr^t<DRRO^ 

[0BcD©*«cSfc|g] 

mi] £*4+±*S, S^<-^«^$»lHr* 

[02] ttl^-rir<D»fM®'C*i 0 

[0 3] 7*--7(D«|^ffiia'C*0. ffiP^M®*^ 

■r. 

[04] 7^--7(OgS»f®SI-c*ip. #*HI^MB«r^ 
[0 5] * * - VCfflSHaT* 

[06] Z 4+f^Xm*<D7 *-rr<o^j?fttejQ^t c 
[0 7] M«S^-Yi-(DRROCDS'J^m^m-r«^0-C 

[0 8] ^ *--7<D^J®^^^T^^0-C*i o 
[09] ^a^-Y+ORROO^J^^TnTiSiBBI'C 

[010] *»MOI8*WttM|'C*5. 



2 £*-fi^g0 

3 U v KgfJ 



(5) 

* 4 
F V * 
* S -fe^>>h 



2000-1 17853 



8 



[01 ] 



[[§12] 



1 03 



- 3al 

-3bJ 












1 






1 











scsi) 



S<SP3) 



(6) 



200 0- 1 17853 



[H63 



13 f 
S 



n^J^c^: y 2 / z ^ V z ^ | j§ 15 



Rd 



--CL 



0.6 



[07] 




as 

0.3 
0 

-0.3 
-0.6 



s. 






\ 90 160 ^ 

\ / 

t t 


' 270 


360 
1 «*(• ) 



— — 

23Q*<* 



[09] 



0.6 
~ 0.3 
0 

-0.3 
-0.B 



o 

s 




